Abstract-The electrospindle systems have been used in the maritime industry, they have recently become operative in automation systems. Along with the widespread use of harmonic generating machines and semi-conductor-based circuits in power and control systems, known reactive power compensation methods have been replaced by the use of filterbased compensation systems that consider harmonic distortion. This study used a voltage signal generated by an electrospindle generator with high harmonic distortion to obtain the amplitude time variation of the fundamental component by using Discrete Wavelet Packet Transform (DWPT). As a result of the analysis, it was observed that this method gives fast and accurate results that can be also used in real-time applications.
I. INTRODUCTION
LECTROSPINDLE POWER and motion production systems are composite machines used to produce rotational motion. The first use of these systems is known as the movement suppliers of analog gyroscopes on ships. Subsequently, they began to be used in computer hard disk drive circuits and CNC machines. Nowadays, they are also used in automation systems [1, 2] .
Today, electricity is produced and distributed only as alternating current energy. The alternating current the consumers draw from the grid consists of two components, the active current and the reactive current. The active power produced by the alternating current is made useful by the consumer, but the reactive power produced by the reactive current does not turn into useful power. Although reactive power cannot be turned into active power, it cannot be totally abandoned. The magnetic field required for normal operation of all operating devices, such as generators, transformers, coils and motors operating according to the electrodynamics principles, is introduced by the reactive current. The most important loads that require industrial compensation include low-voltage synchronous machines, transformers, coils, overhead lines, synchronous motors, rectifiers, induction furnaces, electric arc furnaces, welding machines, induction welding machines, lamp ballasts, rolling mills, electrical circuitry of rolling mills and asynchronous motors [3, 4] . Harmonic filters are basically divided into two categories; active filters and passive filters. Active filters are commercially produced and usually used for power factor correction in high-power applications. Passive filters are preferred in cost-effective applications without high energy [5] .
The purpose of harmonic filters is to reduce or eliminate the effects of currents or voltages in one or more frequencies, i.e. the level of harmonics. It is aimed to eliminate the technical and economic inconveniences resulting from harmonics caused by filters. The tasks of harmonic filters are;  To correct the voltage fluctuation of a load fed from a harmonic generating device,  To prevent unwanted harmonic components introduced into the AC system,  To eliminate radio frequency interference [6] .
Harmonics that occur in power systems cause improper operation or no operation of equipment, overheating of transformers and motors, interference on communication lines, improper measurements, reduction of the service lives of electrical devices, increased power losses of receivers and systems [7, 8] . Additionally, harmonics cause serious problems resulting from resonance in compensation units that are used in industrial plants for correcting the power factor [9, 10] .
Wavelet analysis is a very powerful signal processing method, especially in the analysis of non-stationary signals [5] .
The increase in the operating temperatures of electrical machinery is the most effective parameter influential in the machine's lifespan. The loading period and switching of the machine, operation in hot environment, harmonics and unbalanced operation are the most important factors that increase the operating temperature of the machine [11, 12] .
This study used a voltage signal generated by an electrospindle generator with high harmonic distortion to obtain the amplitude time variation of the fundamental component by using Discrete Wavelet Packet Transform (DWPT). As a result of the analysis, it was observed that this method gives fast and accurate results that can be used in real-time applications.
II. DATA ACQUISITION SYSTEM
The system for receiving data from DC shunt motorsynchronous generator-based electrospindle motor is schematically shown in Figure 1 [13] . The real-time data reception link picture of the system components and their connections is shown in Figure 2 . 
III. DISCRETE WAVELET PACKET TRANSFORM (DWPT)
After finding the fundamental component of the generated voltages, it is necessary to obtain the amplitude time change of this component. One of the most effective methods to accomplish this is to use Discrete Wavelet Packet Transform (DWPT). With discrete wavelet packet transform, the voltage can be divided into components with fewer coefficients. This is accomplished with low-pass ( () gn ) and high-pass ( () hn ) filter banks and down-sampling (equations 3-4) [9] [10] [11] [12] [13] [14] [15] . 
The same procedure is applied to the second level components to find the third level components, and the number of coefficients is again reduced by half [9] [10] [11] [12] [13] [14] [15] .
(6) Thus, in the third level decomposition, eight components are obtained [9] [10] [11] [12] [13] [14] [15] [16] .
IV. EXPERIMENTAL STUDY In order to apply the same wavelet tree to the voltages given in Figures 3-6 , the number of data must be the same. For this purpose, the numbers of data of all voltages are converted to 6400 samples [13] . db20 was used as the main wavelet, and the number of coefficients and frequency ranges of the obtained wavelet components are given in Table 1 [7, 9, 18] . As seen in Table 1 , the frequency range of When the previous study [13] is examined, it seen that residual of original voltage comprises from 300-800 Hz harmonic components in Fig.8 , the second residual of original voltage comprises from 300-1000 Hz harmonic components in Fig 9 , the third and last residual of original voltage comprise from 300-2700 Hz harmonic components in Fig 10,11 . The filtered voltages always have fundamental frequency around 200 Hz and its shape is close pure sine waveform. V. CONCLUSION This study aimed to obtain a more sinusoidal output voltage by removing the harmonics in the output voltage of an electrospindle generator. With DWPT, the generator voltages are divided into components at different frequencies and the fundamental component and harmonic components are obtained. The filtered voltages given in Figures 8-11 represent the fundamental component, while the residuals represent the sum of the voltages that cause harmonic distortion. The wave shape of the fundamental component was very close to sinusoidal. The Residual values were around 0.2 V. Different residual changes were observed at each sampling frequency. This was because, as the sampling frequency varies, the frequency range covered by the harmonics also varies. The obtained filtered voltages will increase the operating performance of the gyroscope, but if the gyroscope's nominal operating values are taken into consideration, it may be necessary to increase the output voltage generated by the generator or increase the filtered voltage due to reduction in the amplitude of the filtered voltage.
